ABSTRACT
INTRODUCTION
The world wide use of medicinal plants has gained additional impact due to its natural origin and high therapeutic implications. Mussaenda philippica ' Aurorae' belonging to family Rubiaceae is a shrub, having small tube like flowers, oblong-lanceolate, dark green, glossy leaves. It is well distributed throughout India, South East Asia and Philippines. 1 This plant is used for dysentery, jaundice, emollient, snake bites, stomach-ache and influenza as folk remedies. [1] [2] Mussaenda genuses have various species having distinct novel phytoconstituents which are preferred for the treatment as anti-oxidant, antimicrobial, anti-inflammatory agents. A rich resource for natural products is provided by ethno-botany which shows a new-step stone for research in drug and its development. 3 Three different iridoid glycosides like 5-hydroxy davisiosides, 4-acetoxy-7-methoxy secologanin and 6-methoxy mussaenoside and two flavones, 5, 7, 4-tri-hydroxy-3-methoxy flavone and 5, 7-di-hydroxy-6, 3, 4-tri-methoxy flavones were identified from of M. philippica sepal as phyto-constituent. 4 In medicine, peptic ulcer is characterised as lesions in mucosa which penetrate the mucosa layer by forming a crack surrounded by acute and chronic inflammation. 5 Behind the disruption of equilibrium between aggressive factors and defensive factors the major factors are hyper secretion of acid- pepsin, Helicobacter pylori, sometimes idiopathic due to usage of tobacco, non-steroidal anti-inflammatory drugs, rapid gastric emptying, psychological stress and Zollinger -Ellison syndrome where there is an elevated and uncontrollable production of acid might lead to formation of ulcer. 6 For the treatment of gastrointestinal disorders, including gastric ulcers numerous medicinal herb and plants have been preferred in traditional medication system. As this plant contains flavonoids, 7 which promoted the researchers to investigate the anti-ulcer effect in M. philippica. The plant parts are being used in folkloric medication by the people for the treatment of different types of GIT disorders. The prevailing investigation was focused on the evaluation of antiulcer property of M. philippica by following different experimental animal models.
MATERIALS AND METHODS

Chemicals
Wagner's reagent, Frothing reagent, FeCl 3 reagent, Schinoda's reagent, Keller Killiani reagent, Salkowski reagent, Molish's reagent, Salkowski reagents, methanol, ranitidine, Sodium Hydroxide, ethanol, chloroform were of analytical grade and purchased.
Plant Materials
Fresh leaves were collected in the early morning from the campus of Siksha 'O' Anusandhan, Bhubaneswar, Odisha in between July and August. This plant was identified and authenticated by the Principal Scientist P.C. Mohanty in Regional Plant Resource Center, Bhubaneswar.
Experimental Animals
All the animals were procured from the registered breeder M/s Saha Enterprise, Kolkatta and stored in the animal house of the institute. Wister albino rats of both sexes weighing around 120 -150 gm were used and kept in polycarbonate cages, in twelve hour light followed by twelve hour dark condition. Standard pellet diets were used and water ad libitum at room temperature i.e. 25ºC -30ºC, with 45 % -55 % humidity. The healthy animals of either sex were acclimatized for 72 h before commencement of the experiment. All the animal experiments were approved by the Institutional animal Ethics Committee (IAEC), bearing approval number 17(S) /SPS/IAEC/SOAU and registration number 1171/C/08/CPCSEA and executed as per CPCSEA guidelines. 8 
Preparation of Extract
The extraction was prepared from fresh leaves. The leaves were washed thoroughly to remove waste debris and then subjected for drying under the shed at room temperature for 20 days. The dried leaves was homogenized into course powder by mechanical grinder and passed through sieve number 40. The course powder was De-fatted using petroleum ether in a round bottom flask to prevent the loss of thermo sensitive constituents, at room temperature for 2 days. The defatted materials were subsequently extracted using methanol and water.
Methanol Extraction
In a round bottom flask, the defatted course powder was taken and it was extracted by using methanol at room temperature for 72 h. After completion of extraction process, further the extracts was filtered by using whatman's filter paper and collected. In a beaker the crude extract was decanted and the concentrated. The extract was kept separately in freeze for further study by using an air tight container.
Aqueous Extraction
In a round bottom flask, the defatted course powder was taken and it was extracted by using distilled water at room temperature for 48 h followed by slight heat for preservation to avoid bacterial contamination. After completion of extraction process, further, the extracts was filtered by using whatman's filter paper and collected. In a beaker the crude extract was decanted and the concentrated. The extract was kept separately in freeze for further study by using an air tight container. 
Phytochemical Screening
Study on Acute toxicity
A study on acute toxicity was carried out on 12 hours fasted healthy Wister albino rat of eight groups of three rats each of both sex followed by the principles of Organization for Economic Co-operation and Development (OECD guidelines 423). Major objective of this type of toxicity study was to put paid to an idea of any toxicity of M. philippica leaf extract before carry out the entire study.
Pharmacological Studies Experimental Design
A total of 72 animals (either sex) were used for the evaluation of antiulcer activity using three experimental models. Twenty four rats were used in each experimental and grouped in to four of six animal each. Group I (Control) received solvent at 10 ml/kg dose: Group II (standard) received Ranitidine at dose level of 200 mg/kg: Group III and IV, served as test group and treated with aqueous extract and methanolic extract at a dose level of 200 mg/kg.
Pylorus Ligated Gastric Ulcer
This model was selected for the study of anti-secretory activity under light anaesthesia. For control group distilled water and for standard group ranitidine (200mg/kg) were administered orally. Methanol and aqueous extracts were administered orally immediate after 4 h and later the pylorus ligated animals were sacrificed. Removal of stomach was carried out with care followed by the collection of gastric content. Centrifugation of gastric content was carried out at 10000 rpm, 4ºC for 15 min. Free and total acidity content were determined from the supernatant by titration with 0.1N Sodium Hydroxide and expressed as mEq/ L/100g. Evaluation of gastric ulcer was performed by cutting the stomach and pinning on a soft board from the larger curvature to calculate the ulcer index. The ulcer index was measured by using scoring technique as 0 -Normal; 0.5 -Red coloration; 1.0 -Spot ulcers; 1.5 -Hemorrhagic Streaks and 2.0 -Ulcer > 3 but < 5; 3.0 -Ulcer >5.
Ethanol Induced Gastric Ulcer
This model was selected for the study of cyto-protective activity. Rats were starved under standard condition prior to 48 h for the experiment. Before the use to confirm of empty stomach, they were set aside in raised floors of broad wire mesh cages for the prevention of corophagy.
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Distilled water was supplied to the rat before1 h of experiment for the prevention excessive dehydration during fasting. In day 1, both extracts were administered at a dose of 200mg/kg orally to group -III and IV. In day 2, next dose was administered 2 h before of ethanol 50% (v/v) administration in distilled water (10ml/kg). Equal volume of distilled water was administered to control group with instead of extract but get ethanol in the same schedule and at same time intervals. The standard group was administered with ranitidine (200mg/kg). One hour after the ethanol administration by using chloroform all animals were sacrificed followed by quick removal of stomach. The gastric lesion index was determined by measuring the length of each lesion in mm. The percentage protection was calculated in % of inhibition of Ulceration by using the following formula. 
0.2M Sodium Hydroxide Induced Ulcer
Animals were fasted with distilled eater only for 48 h. The necrotizing agent i.e. 2M sodium hydroxide (1ml each) was administered orally after 30 min of test dose administration to each group. After 1 h animals were sacrificed and the summation of erosion length was determined as an index of lesion.
Statistical Analysis
The results are expressed as mean ± variance and statistical significance by means of ANOVA followed by Dunnett's t-test.
RESULTS
Extraction of Plant Materials
The percentage yield of methanol extract is: 27.8% v/v, the percentage yield of methanol extract is: 27.8% v/v Phytochemical Study Preliminar phytochemical screening was performed and confirmed the presence of tannins, triterpinoids, saponins, flavonoids, phenols and glycosides while carbohydrates, steroids and alkaloids were not found.
Study on Acute Toxicity
At the highest dose ranges from 500 -4000 mg/kg of body weight, where no signs of acute toxicity and mortality were found after observation of 72 h and even up to 14-days of observation. Then the dose was fixed at 1/20 th of the lethal dose (200 mg/kg).
Effect of Extracts of M. philippica Leaves in Pylorus Ligated Ulcer Model
The data ( among the treated groups the F value showed the significance (p<0.001) difference.
Effect of Extracts of M. philippica Leaves in Ethanol Induced Ulcer rat Model
The data ( 
Effect of Extracts of M. philippica Leaves in NaOH Induced Rat Ulcer Model
The data (Table 3 ) stated that standard ranitidine and the aqueous extract indicates decrease in ulcer index i.e. 2.28 and 3.12 significantly (p<0.001) as compared to control group having 6.4 ulcer index, while the methanol extract showed no significant reduction in ulcer index i.e. 4.23. Reduction in pH of gastric content was observed in aqueous extract and standard drug when compared to the standard solvent group and methanol extract showed significantly less effect. 
DISCUSSION
Studies on herbal medicine have been given more preference for its safeness by demonstrating different toxicity tests in laboratory animals. 12 It is claimed that the plant contains tannins, flavonoids, saponins as phyto-chemical constituents which is efficiently show the anti-ulcer property due to the protection of mucosa against acid by inhibiting PGF 2α selectively. 13 Flavonoids are efficiently protect the gastric mucosa against multiple ulcerogenic agents by following several mechanism of action, primarily free-radical scavenging, increased mucus production, antioxidant properties, , anti-secretory activity and inhibiting the growth of Helicobacter pylori 14 has been extensively confirmed. Different plant extracts having therapeutic effect are selected for inhibition of gastric acid secretion or to stimulation of mucosal defence followed by increase in the mucus formation which is meant for the protection of surface epithelium. 15 In view of this, the current study was selected to evaluate the potential effect of antiulcer property of M. philippica leaves extracts (both methanol and aqueous) by following three different ulcer models such as pylorus ligated, ethanol induced and 0.2 M sodium hydroxide induced rat ulcer models to study the cytoprotective and anti-secretory activity. There is no sign of mortality or toxicity was observed in the course of experiment to the experimental animals. It was reviewed that pylorus ligated ulcer model is vastly predictable, repeatable and smooth model for the evaluation of antiulcer agents which is neither promote ulcerogens nor activated by interfering factors occurring exogenously. 16 This model may be owed to injury in mucosal barrier, declining of mucosal blood flow level and self absorption of gastric content. 17 In our experimental study, the intensity of gastric mucosal damage induced by pyloric ligation in rats showed significant change in gastric volume, pH, total acidity content and free acidity content and ulcer index in the experimental animals. In the control group, higher induction of ulcer was observed due to increase in the level of gastric content inside stomach. The mechanism behind pylorus ligation gastric ulcer rat model is inhibition and synthesis of endogenous prostaglandins. 18 This mechanism point outs the possible cytoprotective effect due to anti ulcerogenic and anti-secretory effect of M. philippica leaves extracts. It has been reported that administration of ethanol by oral route produces severe ulceration and elevates lipid peroxide and glutathione level significantly. Formation of gastric lesion by ethanol induction occurs in gastric blood flow which may have a chance for haemorrhage and necrotic growth in aspects of tissue damage due to stasis. Penetration of alcohol to the gastric mucosa causes rapid damage to both cell and plasma membrane which leads to increase permeability in the membrane of intra cellular component for sodium and water. This intracellular accumulation of calcium confirms the etiology behind gastric mucosal injury followed by death of cell and surface epithelium exfoliation. 19 The process of gastric lesion induction by ethanol is an expeditious and suitable approach which is most preferred for the screening of herbal extract having antiulcer and cyto-protective activity. 20 The prevalence of ulcer induction by using alcohol is prominent in the stomach and responsible for the leukotriens, mast cell and reactive oxygen species by producing gastric mucosal injury. 21, 22 This ulceration in gastric mucosal cell is also protected by free radical scavengers. 23 Aqueous extract protects the rat gastric mucosa from ulceration may be a reason for secretion of gastric acid causing gastric cyto-protection reductions induced by ethanol. However, the test extracts showed similar antiulcer activity against 0.2 M NaOH induced ulcer model and further support the antiulcer potential of the extracts. Both of the extract showed significant antiulcer activity in all three models but comparatively better antiulcer activity was observed in aqueous extract of M. philippica which could be attributed to the occurrence of phytoconstituents like of tannins, triterpinoids, saponins, flavonoids, phenols and glycosides.
CONCLUSION
Above performed studies report reveal that the antiulcer activity of methanol extract and aqueous extracts of M. philippica leaves at a dose level of 200mg/kg each was tested against different types of experimentally induced ulcer models. The pylorus ligated rat model demonstrates anti-secretory property of the test extract. The aqueous extract at dose level of 200 mg/kg revealed a significant decrease in ulcer index, gastric volume, total acidity and free acidity but with an increase in pH. The said property showed that the tested extract act by altering the mucosal barrier. In cyto-protective model, administrations of the aqueous extract significantly reduce the ulcer index while no such changes were observed by methanol extract. The presence of flavonoid content is responsible for the gastro protective effect was confirmed. The antiulcer effects of the tested M. philippica plant extracts point out its possible cyto-protectiveness. Therefore, the conclusion may be drawn that the aqueous extract obtained from the leaves of M. philippica possesses potential antiulcer activity in rat model.
